The research was designed to quantify the carotenoid compounds from the experimental variability of the corn genotypes. The experimental material for the present investigation consisted of 19 corn hybrids from Agricultural Research and Development Station (ARDS)Turda, Romania. The experiment was carried out during two seasons 2011 and 2012. Corn hybrids Turda 215, Mold Turda 188, Turda 200, Turda SU 181 and HS 105 were noticed by the fact that in the year of culture 2012, they showed a beginning of accumulation of total content of carotenoids more than 27 μg/g DW as compared to 15 μg/g DW corresponding to the year o culture 2011 due to soil and climate conditions favoring the accumulation of carotenoid compounds. According to our study, the highest concentration of TC was recorded in light yellow, dark yellow and orange hybrids.
INTRODUCTION
Corn is one of the most widely cultivated cereals in the world. There are several types of genotypes, with colours such as orange, yellow, violet, red, black, and blue. Pigmented corn has received increased attention from a nutraceutical perspective because it contains several bioactive phytochemicals such as carotenoids, tocopherols, phytic acid and phenolic compounds (Bacchetti et al., 2013) . In addition to its nutritional importance, maize represents one of the most important sources of carotenoids (Vallabhaneni et al., 2009; Kuhnen et al., 2011) . Vitamin A deficiency is a serious global health problem that can be alleviated by improved nutrition. Development of cereal crops with increased provitamin A carotenoids can provide a sustainable solution to eliminate vitamin A deficiency worldwide (Eleanore T. Wurtzel et al., 2012) .
Related follow-up acceptance studies of yellow and orange maize in Mozambique and Zimbabwe are in progress with encouraging initial results. The dietary habits of many Africans, in which maize is consumed for all three meals of a day, indicate that maize is a good target for biofortification. The recent positive nutritional and acceptance results will need to be coordinated with comprehensive breeding and seed distribution efforts to achieve the potential of provitamin Abiofortified maize, as, for example, is coordinated by the HarvestPlus Global Challenge Program. Dietary vitamin A deficiency causes eye disease in 40 million children each year and places 140 to 250 million at risk for health disorders. Many children in sub-Saharan Africa subsist on maizebased diets. Maize displays considerable natural variation for carotenoid composition, including vitamin A precursors α-carotene, β-carotene, and β-cryptoxanthin (Harjes et al., 2008) .
Although these compounds are considered non-nutritive, the interest in their antioxidant and bioactive properties has increased due to their potential health benefits. In fact it has been demonstrated that several plant phytochemicals are bioavailable, being absorbed from intestine and exerting several physiological roles as demonstrated in animal models and in human studies. In addition to their high antioxidant and antiradical activities, the health beneficial properties of these plant metabolites have been attributed also to other mechanisms such as antiinflammatory properties, inhibition of enzymes and induction of detoxification enzymes (Kristina Kljak et al., 2012) .
The research was designed to quantify the carotenoid compounds from the experimental variability of the corn genotypes. To achieve this goal, the following four activities were conducted: a) Assessing the influence of thermal and rainfall conditions during the growing season of the studied corn hybrids; b) Influence of corn hybrids on the total content of carotenoids (TC); c) Evaluation of colour intensity of corn caryopsis and measurement of TC in corn hybrids; d) Share of factors involved in the variability of the total content of carotenoids (TC) of corn hybrids. Chemical analyses. Three grams of grounded sample were weighed in a glass, and sufficient water to cover the sample was added. After 30 min. of rest, about 20 ml of cold acetone (acetone refrigerated for about 2 hours) were added and the sample was left to stand for 15 min. before vacuum filtration. The solid residue is extracted again in a mortar with about 50 ml of cold acetone Three or four extractions/filtrations are usually enough, but if the residue is still coloured, repeat again. The combined filtrates were then put in a separatory funnel with 50 ml of diethyl ether and washed three times (3x200 ml) with saturated NaCl solution. The upper phase was collected and concentrated using a rotary evaporator (temperature must not exceed 35°C). The carotenoid extract was recovered with petroleum ether. The total carotenoid content present in the extract was determined by measuring the sample absorbance at λ 450 nm using UV-visible spectrophotometer (UV -1700 series Shimadzu) and expressed in μg/g DW. It may be necessary to concentrate or dilute the carotenoid solution (the absorbance should be between 0.2 and 0.8).
MATERIALS AND METHODS

Raw
Statistical analyses. The experience was poly factorial (ANOVA, Two-Way) placed in plots subdivided into three repetitions for each experimental year. The data obtained were statistically calculated by the method of variance analysis and F values, calculated from the data in Table  1 , shall determine if the effects of factors and the interactions between them are real, true or not. The expression of the degree of significance among variations (hybrids) as compared to the control sample (Turda 200) was achieved through limit differences (DL).
RESULTS AND DISCUSSION
As shown by the data of variance analysis (Table 1) , the total content of carotenoids (TC) in corn hybrids under study is influenced significantly, distinctively and positively by climate conditions of the two experimental years, respectively by the hybrid. Sample F stands out as value for year factor (F = 339464.40 ** ) followed by hybrid factor (F = 44811.44 ** ). Also, by means of sample F, we outlined the interaction between year x hybrid (F = 7012.95 ** ), which showed significant variation values, thus demonstrating the important role of climatic and genetic factors on accumulation of total carotenoid content in the caryopsis of corn. Share of factors involved in determining the variability on total content of carotenoids in traditional corn hybrids recorded for hybrids (58%), followed by experimental year (33%) and the interaction between year x hybrid (9%) respectively.
Year of culture 2011 has been characterized as a normal year in terms of heat and very dry in terms of precipitations, therefore it greatly influenced the amount of carotenoids in a negative way as compared to the control sample. As one can notice, the experimental year 2012 was characterized as a hot year that is normal in terms of temperature and rainfall conditions, favouring the accumulation of carotenoids in the growing process of corn hybrids. Table 2 shows the variation of TC of corn hybrids depending on the climate conditions of experimental years 2011-2012 at ARDS Turda.
Genetically speaking, there are significant statistical differences among corn hybrids in terms of total content of carotenoids. Table 3 shows the total variation of carotenoids in 19 corn hybrids from the experience of years 2011-2012 at ARDS Turda. The hybrid Turda 200, used as a control sample in the analyzed experiments, stood out due to its high production potential and recorded higher quality values in most physico-chemical parameters subject to our analysis. Referring to the influence of hybrids on TC, there were significant positive differences in Mold Turda 188 (0.30%) hybrids, Turda SU 181 (1.35%) and HS 105 (9.45%) as compared to Turda 200 hybrid, considered a control sample and other hybrids show significant negative differences as compared to the control sample (Table 3) .
In all corn hybrids, there's an accumulation of TC in culture year 2012, except for Turda 100 hybrid which had the largest amount in 2011, namely 16.97 μg/g DW as compared to 14 Carotenoid content ranges for yellow dent accessions in our experiment were similar to those reported by Kurilich and Juvik (1999), but among our lines, values above 30 ug/g were only found in the Corn Belt control (B73 × Mo 17,34 μg/g). We assume high carotenoid levels in Corn Belt yellow dent, and the modest concentrations of carotenoid in our Borderland germplasm resulted primarily from selection pressure applied by breeders over time, or farmer preferences, respectively (Ryu et al., 2013) . Changes in carotenoid profile in the corn kernel have been reported with direct influence of genotype x environment interaction (Egesel et al., 2004) 
CONCLUSION
The study showed that four extraction steps were necessary for complete removal of carotenoids into cold acetone. The experimental year 2012 was characterized as a hot year that is normal in terms of temperature and rainfall conditions, favouring the accumulation of carotenoids in the growing process of the corn hybrids. In all corn hybrids, there's an accumulation of TC in culture year 2012, except for Turda 100 hybrid which had the largest amount in 2011, namely 16.97 μg/g DW as compared to 14.71 μg/g DW in 2012. According to our study, the highest concentration of TC was recorded in light yellow, dark yellow and orange hybrids. The colour of the maize grain influences the concentration of carotenoids in the kernels. 
